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Abstract3RO\DQLOLQH3$1,LVDFRQGXFWLYHSRO\PHUWKDWKDVUHFHLYHGDJUHDWDWWHQWLRQLQUHFHQW\HDUVEHFDXVH
RILWVHDV\FKHPLFDOURXWHFRPSDUHGWRRWKHUFRQGXFWLQJSRO\PHUVJRRGFKHPLFDOVWDELOLW\DQGUHODWLYHO\KLJK
HOHFWULFDOFRQGXFWLYLW\7KHFDSDFLW\RIGLVVROXWLRQHYHQLQFRQFHQWUDWHGDFLGVPDNHVLWSRVVLEOHWRSURFHVV3$1,
FRPSRVLWHVZLWKRWKHUSRO\PHUVWKDWFDQEHREWDLQHGE\HOHFWURVSLQQLQJWHFKQLTXH,QJHQHUDOWKHHOHFWURVSLQQLQJ
SURFHVVFDQEHGH¿QHGDVDQHOHFWURK\GURG\QDPLFSKHQRPHQRQFDSDEOHRISURGXFLQJ¿EHUVRIGLDPHWHUVRQ
PLFUR WR QDQRVFDOH7KH SRO\PHULFPDWV SURGXFHG E\ HOHFWURVSLQQLQJ KDYH EHHQZLGHO\ HPSOR\HG DV VHQVRU
PDWHULDOVERWKLQJDVHRXVV\VWHPVDQGQHWV\VWHPV,QWKLVZRUNQDQR¿EHUVRISRO\DQLOLQHSRO\DPLGH3$1,3$
LQGLIIHUHQWSHUFHQWDJHVDQGDOVRQDQR¿EHUVRISXUHSRO\DPLGHZHUHSURGXFHGIRUFRPSDULVRQ7KHQDQR¿EHUV
ZHUHFKDUDFWHUL]HGE\LQIUDUHGVSHFWURVFRS\,5DQGVFDQQLQJHOHFWURQPLFURVFRS\,QIXWXUHVWHSVWKHQDQR¿EHUV
ZLOOEHWHVWHGIRUWKHLUVHQVLWLYLW\LQWKHSUHVHQFHRIGLIIHUHQWJDVHV
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1. Introdução
$SROLDQLOLQD3$1,pXPGRVSROtPHURVFRQGXWRUHVTXHWHPUHFHELGRPXLWDDWHQomRQRV~OWLPRVDQRV
SRLVpGHIiFLOREWHQomRTXDQGRFRPSDUDGRFRPRXWURVSROtPHURVFRQGXWRUHVDSUHVHQWDERDHVWDELOLGDGHTXtPLFD
H UHODWLYDPHQWHHOHYDGDFRQGXWLYLGDGHHOpWULFD2VSROtPHURVFRQGXWRUHVVmRH[WHQVLYDPHQWHHVWXGDGRVGHYLGR
jVVXDVSRWHQFLDLVDSOLFDo}HVHPGLRGRVHPLVVRUHVGHOX]EDWHULDVLQLELGRUHVGHFRUURVmREOLQGDJHPHOHWURPDJ-
QpWLFD VHQVRUHVGHJiVHQWUHRXWURV3$1,p VRO~YHOHPGLIHUHQWHV VROYHQWHV WDLVFRPR1PHWLOSLUUROLGRQD
103PFUHVRO+&OFRQFHQWUDGRH+SO$FDSDFLGDGHGHGLVVROXomRPHVPRHPiFLGRVFRQFHQWUDGRVWRUQDSRVVtYHOSURFHVVDU3$1,HP¿OPHVFRPSyVLWRVFRPRXWURVSROtPHURVTXHSRGHPVHUREWLGRVSHORSURFHVVRGH
HOHWUR¿DomR9DOLDYDODSSLOHWDO5HFHQWHPHQWHQDQR¿EUDVGRFRPSyVLWRSROLDQLOLQDSROLDPLGDWrPVLGR
UHSRUWDGDV +DELEHW DO QD OLWHUDWXUDGHYLGRDRSRWHQFLDOGHDSOLFDomR WHFQROyJLFD'HPRGRJHUDOR
SURFHVVRGHHOHWUR¿DomRSRGHVHUGH¿QLGRFRPRXPIHQ{PHQRHOHWURKLGURGLQkPLFRDSWRDSURGX]LU¿EUDVGH
GLkPHWURVGDRUGHPGHPLFU{PHWURVDWpQDQ{PHWURV5HQHNHU$VQDQR¿EUDVREWLGDVDSUHVHQWDPXPDDOWD
iUHDVXSHU¿FLDODVVLPFRPRJUDQGHÀH[LELOLGDGHHFRQWUROHGHVXDPRUIRORJLD5HQHNHUHWDODXPHQWDQGR
FRQVLGHUDYHOPHQWHDiUHDSDUDDGVRUomRGRV¿OPHVDXWRPRQWDGRVRTXHSRGHRFDVLRQDUXPDXPHQWRFRQVLGHUiYHO
GDVHQVLELOLGDGHGRVHQVRU1HVWHWUDEDOKRIRUDPSURGX]LGDVQDQR¿EUDVGHSROLDQLOLQDSROLDPLGD3$1,3$HP
GLIHUHQWHVSRUFHQWDJHQVHWDPEpPQDQR¿EUDVGHSROLDPLGDSXURSDUDFRPSDUDomR$LQFRUSRUDomRGD3$1,QR
3$WHPFRPRREMHWLYRDSURGXomRGHXPPDWHULDOFRQGXWRUHPXPDSODWDIRUPDGHPHQRUFXVWRSDUDDSOLFDomR
FRPRVHQVRUGHGLIHUHQWHVJDVHV
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2. Materiais e Métodos
3DUDDSURGXomRGDVQDQR¿EUDVRVSROtPHURVIRUDPGLVVROYLGRVHPiFLGRIyUPLFRVHSDUDGDPHQWH(P
VHJXLGDIRUDPPLVWXUDGRVQDVSRUFHQWDJHQVGHHGH3$1,HPSROLDPLGD$SROLDPLGD
3$IRLVROXELOL]DGDHPiFLGRIyUPLFRSDUDXPDFRQFHQWUDomRGHPY(PVHJXLGDDVVROXo}HVKRPRJH-
QHL]DGDVIRUDPHOHWUR¿DGDVFRPXPDWHQVmRGHN9XPDYD]mRGHX/KRUDHRFROHWRUIRLSRVLFLRQDGRDXPD
GLVWkQFLDGHFPGDDJXOKDGXUDQWHKRUDV$VQDQR¿EUDVIRUDPFDUDFWHUL]DGDVSRUHVSHFWURVFRSLDQDUHJLmRGR
LQIUDYHUPHOKR,5HPLFURVFRSLDHOHWU{QLFDGHYDUUHGXUD
3. Resultados e Discussão
&RPRSRGHVHUREVHUYDGRQD)LJXUDDVLPDJHQVGHPLFURVFRSLDHOHWU{QLFDGHYDUUHGXUD0(9FRQ¿U-
PDPDIRUPDomRGHQDQR¿EUDVKRPRJrQHDVSDUDWRGDVDVSRUFHQWDJHQVGH3$1,HPSUHJDGDVeSRVVtYHOREVHUYDU
WDPEpPTXHFRPRDXPHQWRGDSRUFHQWDJHPGH3$1,KiXPDGLPLQXLomRQRGLkPHWURGDV¿EUDVEHPFRPRXP
DORQJDPHQWRQRFRPSULPHQWRGDVPHVPDV7DOIDWRMiHUDHVSHUDGRXPDYH]D3$1,VHQGRXPSROtPHURFRQGXWRU
DXPHQWDDVLQWHUDo}HVHOHWURVWiWLFDVGXUDQWHRSURFHVVRGHHOHWUR¿DomRUHVXOWDQGRHP¿EUDVPDLVORQJDVHPDLV
XQLIRUPHV
)LJXUD,PDJHQVGHPLFURVFRSLDHOHWU{QLFDGHYDUUHGXUDGDVQDQR¿EUDVFRPDEF
GHHGH3$1,FRPUHODomRiPDVVDGHSROLDPLGD
$DQiOLVHSRUHVSHFWURVFRSLDQDUHJLmRGRLQIUDYHUPHOKR)7,5IRUQHFHLQIRUPDo}HVDUHVSHLWRGRVHV-
WLUDPHQWRVGRVJUXSRVIXQFLRQDLVHQFRQWUDGRVQDVFDGHLDVSROLPpULFDV3RUYROWDGHFPpREVHUYDGDXPD
EDQGDTXHpDWULEXtGDDRVHVWLUDPHQWRVDVVLPpWULFRVGRJUXSR1+2VSLFRVREVHUYDGRVHPDSUR[LPDGDPHQWHHFPVmRDWULEXtGRVjGHIRUPDomRVLPpWULFDGDVOLJDo}HV& &GDVIRUPDVTXLQRLGHVHEHQ]HQRtGHV
UHVSHFWLYDPHQWHGRVDQpLVDURPiWLFRVSUHVHQWHVQD3$1,$VVLPFRPRRVSLFRVSUHVHQWHVHPDSUR[LPDGDPHQWH
FPVmRFDUDFWHUtVWLFRVGHDQpLVEHQ]rQLFRVFRPVXEVWLWXLo}HVGHQWURHIRUDGRSODQR1mRIRLSRVVtYHODVVRFLDU
DVGLIHUHQWHVFRQFHQWUDo}HVGH3$1,jLQWHQVLGDGHGRVSLFRVPXLWRSURYDYHOPHQWHGHYLGRjVEDL[DVFRQFHQWUDo}HV
HPSUHJDGDV
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)LJXUD(VSHFWURVGHWUDQVPLWkQFLDSDUDDVDPRVWUDVFRPGLIHUHQWHVFRQFHQWUDo}HVGH3$1,
4. Conclusões
1DQR¿EUDVGH3$1,3$XWLOL]DQGRVHFRPRVROYHQWHRiFLGRIyUPLFRIRUDPREWLGDVFRPVXFHVVRSHOR
PpWRGRGHHOHWUR¿DomRXWLOL]DQGRGLIHUHQWHVFRQFHQWUDo}HVGH3$1,QRTXDOREVHUYDVHTXHDFRQFHQWUDomRGH
3$1,pLPSRUWDQWHQmRVySDUDDVSURSULHGDGHVHOpWULFDVFRPRWDPEpPSDUDDVFDUDFWHUtVWLFDVItVLFDVGDVQDQR-
¿EUDV&RPRHWDSDVIXWXUDVVHUmRSURGX]LGDVQDQR¿EUDVVREUHHOHWURGRVLQWHUGLJLWDGRVGHSODWLQDHGHRXURSDUD
DYDOLDomRGDVSURSULHGDGHVHOpWULFDVGHVWDVPDQWDV
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